Guggulsterone attenuates activation and survival of hepatic stellate cell by inhibiting nuclear factor kappa B activation and inducing apoptosis.
Liver fibrosis is associated with the deposition of the extracellular matrix, and hepatic stellate cells (HSCs) are the major source of these matrix proteins. Guggulsterone has recently been shown to induce apoptosis in several cell lines. Thus, the aim of this study was to evaluate whether guggulsterone has antifibrotic activities by reducing the activation and survival of HSCs. Apoptotic and fibrosis-related signaling pathways and nuclear factor kappa B (NF-κB) activity were explored in LX-2 cells, an immortalized human HSC line, and in a mice model of liver fibrosis. Guggulsterone suppressed LX-2 cell growth in a dose- and activation-dependent manner. This growth suppression was due to the induction of HSC apoptosis, which was mediated by the activation of c-Jun N-terminal kinase and mitochondrial apoptotic signaling. Additionally, guggulsterone regulated phosphorylation of Akt and adenosine monophosphate-activated protein kinase, which were subsequently proven responsible for the guggulsterone-induced HSC growth suppression. Guggulsterone inhibited NF-κB activation in LX-2 cells, which is one of the major mediators in HSC activation. Indeed, guggulsterone decreased collagen α1 synthesis and α-smooth muscle actin expression in these cells. Compared with the control mice or mice treated with a low dose of guggulsterone, high dose of guggulsterone significantly decreased the extent of collagen deposition and the percentage of activated HSCs undergoing apoptosis. These results demonstrate that guggulsterone suppressed HSC activation and survival by inhibiting NF-κB activation and inducing apoptosis. Therefore, guggulsterone may be useful as an antifibrotic agent in chronic liver diseases.